Package Boiler Sinmulator with Low NGO, Preconbustor

1. Capabilities

The preconbustion chanber burner utilizes staged conbustion
t echnol ogy capabl e of achieving NO em ssions of less than 0.1 Ib
(as NO,)/10° BTU(approxi mately 90 ppm NQ,), even with high
nitrogen content fuels. The pilot-scale experinental facility
consists of a vertical |ow NQ, preconbusti on chanber burner and a
hori zont al wat ertube package boiler sinmulator. A conventional
hi gh-swirl burner with primary air and fuel injection systens
provi des substoichionetric primary air and fuel/waste to the
preconbustion chanber. The chanber itself is of nodul ar design
allow ng variation in nomnal first-stage residence tinme between
250 and 750 ns. A water-cooled transition section (10 in. inside
di aneter) cools the conbustion gas before secondary air addition
to mnimze thermal NQ, generation. The burner transition sec-
tion allows for radial addition of staged air. Additionally, the
boiler's front face has two ports for addition of staged
(reburning) fuel at an angle of 45 degrees off axis and six axial
ports for the addition of axial reburn air. This design allows
for reburning application fromthe boiler front face wth aero-
dynam c separation of the fuel-lean, fuel-rich, and fuel -1ean
zones in the boiler.

2. Si ze

Burner firing rate: 3,000,000 BTU hr

Preconbusti on chanber inside dianeter: 20 in.
Preconbusti on chanber |l ength: variable (65 in. to 108 in.)
Package boiler sinmulator inside dianmeter: 23 in.

Package boiler simulator length: 140 in.

3. Test Requirenents

Testing requires an approved Quality Assurance Project Plan
(QAPP)and a Health and Safety Protocol. Testing also requires
the operation of the Wng-G Flue Gas O eaning System (FGCS). It
t akes one technician to operate the FGCS, plus one engi neer and
one technician to operate the unit during tests. Any additional
extractive sanpling procedures (MW, VOST, nulti-netals train)
require additional sanpling technicians.

4. Raw Materials Required

Raw materi al s generally consist of necessary fuel and waste
streans to achieve desired properties.

5. Dat a Produced Per Run



Data consists of strip charts with CEM data, plus
tab-delimted ASCII files of the CEM (O,, CO CO,, THC, NQ,) and
t her nocoupl e dat a.

6. Length of Run

Sufficient tinme, usually one to two days, nust be all owed
for the systemto approach thermal equilibriumafter operating
conditions are altered. Typically, only one experinental situa-
tion can be exam ned during any one eignt-hour shift. The com
bustor is equipped with a flanme safety systemto all ow unattended
operation so as to naintain tenperatures at night and over week-
ends. If extractive sanpling for detailed organic analysis is to
be performed, approximately one-half day of set up and one-half
day of equi pnent take-down tine nust be added.

7. Cost per Run (per day)

Operating costs of approximtely $1200/day i nclude the
| oaded fees of a Lead Engineer, a Unit Technician, an FGCS
Techni ci an, and ot her mai ntenance and expendable materi al s.
O her services provided by a Sanpling Technician (for non-routine
chem cal analysis) or materials for other analytical work are not
included in this estinate.
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